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for core plywood production. In order to provide better information on veneer production 23 and utilization, in this study the effects of wood juvenility and veneer thickness on lathe veneer thick, and 11-ply of 2 mm veneer thick, for glue bond and bending strength test.
33
Results showed that wood juvenility and veneer thickness determined the frequency, depth 34 and length of lathe checks for the sengon rotary-cut veneers. In general, the frequency of The pretreatment and manufacturing factors affecting lathe check can be controlled to magnitude of compression applied to veneer surface was considered as important factor 7 that affects peeled veneer quality. Pressure can be applied ahead of the knife by use of nose 8 bar pressure. In eucalyptus veneer, the lathe check was found to decrease when the veneer 9 was peeled with nose bar pressure up to 5% (ratio of lead gap opening to thickness).
10
Between 0.5 to 5% pressures, deformation is within the elastic zone of the eucalyptus delamination, the LVL may be typically produced by increasing the adhesive spread rate.
23
Although increasing the adhesive spread rate is a common practice, however a question on 24 how lathe checks affect the LVL glue-bond and bending strength would exist.
A c c e p t e d M a n u s c r i p t 6 Investigation of lathe check characteristics of veneer from fast growing sengon and its 1 LVL glue-bond and bending strength, gets less concern. Therefore it requires such study.
2
The objectives of this study were 1) to evaluate the effects of wood juvenility, boiling A c c e p t e d M a n u s c r i p t 8 order to produce veneers from the 7 different segmented rings (Fig. 1) . The veneers were 1 collected and grouped for each segmented rings and numbered consecutively from near the 2 pith (number 1) to near the bark (number 7). Veneer in each segmented rings was 3 measured for characterizing the lathe checks (frequency, depth, and length), thickness 4 variations, glue-bond, and bending strength. (Fig. 2b) . The measurement technique was based on the opening of cracks Glue-bond and bending strength test 21 The veneer specimens were conditioned at relative humidity (RH) of 85% and temperature Assembled samples were pressed in a cold press at a pressure of 10 kg/cm 2 for 5 hours.
5
The resulting LVL panels were allowed to a stable condition for 72 h before cutting into 6 test specimens. Tests for the glue bond and bending strength properties were conducted on test specimens 9 prepared from the LVL panels. Prior to the testing, the specimens were conditioned for 2 10 weeks at 25 °C and 85% relative humidity (RH) to air dry moisture content (around 12%).
11
The air-dry glue bond and bending strength were tested. Five specimens were tested for that sengon tree stem has unique characteristics that are straight-trunked cylindrical and long 10 braches-free height, which are very well used to manufacture veneers for plywood or LVL.
In addition, density of sengon wood was reported to be 250 kg/m 3 close to the pith, and to increased. It can be considered that lathe checks on the loose side of veneer were generated 9 due to tensile stress in bending at the rake face of the knife (Fig. 1) . Then, further The second variable that is important in determining the veneer quality is deep lathe checks 1 or shallow lathe checks. This study found that though the frequency of lathe checks 2 decrease from pith to bark (Fig. 5) , however the depths of lathe check in percent of veneer 3 thickness are not significantly change from pith to bark (Fig. 6b) , and did not differ 4 prominently among the veneer thick. This result indicates that the thicker the veneer 5 peeled, the deeper the lathe check will be (Fig. 6a) . The average lathe check depths for the 6 intended veneer thickness of 1.0 mm, 1.5 mm, and 2.0 mm were 0.28 mm, 0.41 mm, and 7 0.57 mm respectively (in the average depth of 28% of veneer thickness) . The other lathe check measured in determining veneer quality was length of lathe check.
21
The lengths of lathe checks tended to slightly fluctuate from the pith to the bark. The indicates that the thicker the veneer peeled, the longer the lathe check will be, however check for all intended veneer thickness was 65%. Therefore, these results suggest that 13 obtaining higher glue bond strength will need to reduce the lathe check frequency rather 14 than the depth and the length of lathe checks. the juvenility (Fig. 8a) and the frequency of lathe check (Fig. 8b) . The glue bond strength 8 had a statistically significant, high, negative correlation to lathe check frequency, and its 9 correlation coefficients according to the lines in Fig. 8b are summarized in were higher compared to those from thicker veneers. M a n u s c r i p t
